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SMALL TOWN WATER QUALITY AND HEALTH CONCERNS, NITRATE LEVELS INCREASING IN THE MIDWEST, NORTHEAST INDIANA 
Abstract: People often assume that groundwater qualities are better in rural settings than town/city water supplies. The US EPA recommends that nitrate levels in 
drinking water should be below 10ppm. Agriculture is the main industry in rural areas of the Midwest of USA and this tends to have some impact on their water qualities. 
We examined water quality within a Midwest small community in NE Indiana using nitrates levels along with some other parameters. Water samples were collected from 
two wells at different depths, river, drainage ditch, wetland, and a farm pond. Other parameters tested for included, well depth, temperature, pH, Nitrites, chlorine, lead, 
iron, pesticides, and bacteria. The tested nitrate levels ranged between 11.2-62.8 ppm, phosphates were from 0.09-1.25 ppm, and sulfates 1-58 ppm. All water samples 
tested had nitrate levels higher than 10 ppm and other parameters were above the limit set by the US EPA. The concluded results of the study indicate that the water 
quality within this community is unsuitable for consumption based specifically on the nitrate and phosphate levels. Area residents have reported spontaneous abortions, 
miscarriages, and other health affects. Studies have shown that the high nitrate levels may be the cause of the community health concerns.   
Kime, Brittany   
Department of Geosciences, Indiana University - Purdue University Fort Wayne (IPFW), Ft. Wayne, IN 46805 
Conclusion: There appears to be an increase in the 
nitrate levels in the studied area; this may be a cause of 
health concerns in the community. 
Aim: Gather data to manage water quality in 
relation to health in a small rural agricultural 
community, and monitor changes throughout the 
growing  season  
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Method: Water samples from wells, ponds, 
creeks, and rivers were collected and analyzed 
for nitrates, phosphates, sulfates, chlorine, and 
iron levels. The water samples were collected, 
before, during and after the fertilizers were 
applied to fields. 
Future Research: A longitudinal study of the nitrate 
levels will be carried out. Other parameters may be 
added and monitored in addition to the nitrates. Well 
water within the homes should be monitored more 
regularly. A general basis for this may be twice a 
year, once prior to the growing season, and a second 
after harvest. Efforts also should be made to identify 
and map potential source areas of contaminants. 
Results/ Discussion: The data results show that there is a significantly high amount of nitrates (ppm) in the two wells. 
There are also high nitrate levels in the surface water. It can be noted that there appears to be a direct correlation with 
the high nitrate levels and the growing season. There is no correlation between nitrates and other nutrients (phosphates 
and sulfates). Studies have shown that high nitrate levels may cause birth defects, miscarriages, and other health-
related issues (Grant, et. al., 1996). The newly collected data shows an increase of the nitrate levels. The concentration 
of the high nitrate levels in the wells of the community may indicate this. Previous studies show that nitrates levels 
within the area of study were less than 10 ppm in the mid 1990’s (Isiorho 2004).  
Average	  	  	  	  n=2 Howe	  Well	  40	  Ft Howe	  Well	  180	  Ft Howe	  Pigeon	  River Howe	  Swamp	  Ditch	  490	  N	  300	  W Howe	  Farm	  Pond	  120	  N	  300	  W Drainage	  Ditch	  in	  Field	  700	  N	  250	  W
Date 3-­‐May-­‐14 3-­‐May-­‐14 3-­‐May-­‐14 3-­‐May-­‐14 3-­‐May-­‐14 3-­‐May-­‐14
Temp.	  F 55 56 52 58 69 68
Sulfate	  ppm 18 31 58 2 1 43
Iron	  ppm 0.04 0 0.22 0.07 0.43 0.01
Chlorine	  ppm 0.1 0.1 0.2 0.2 1.2 0.1
Phosphate	  ppm 0.09 0.11 0.08 1.25 0.66 0.23
Nitrite	  ppm 0.008 0.041 0.016 0.004 0.01 0.015
Nitrate	  ppm 62.8 49.4 11.2 52.1 12.9 24.6
Average	  	  	  n=2 Howe	  Well	  40	  Ft Howe	  Well	  180	  Ft Howe	  Pigeon	  River Howe	  Swamp	  Ditch	  490	  N	  300	  W Howe	  Farm	  Pond	  120	  N	  300	  W Drainage	  Ditch	  in	  Field	  700	  N	  250	  W
Date 19-­‐Jul-­‐14 19-­‐Jul-­‐14 19-­‐Jul-­‐14 19-­‐Jul-­‐14 19-­‐Jul-­‐14 19-­‐Jul-­‐14
Temp.	  F 58 57 76 Dry 86 79
Sulfate	  ppm 18 30 55 Dry 2.2 44
Iron	  ppm 0.04 0 0.23 Dry 0.44 0.01
Chlorine	  ppm 0.1 0.1 0.2 Dry 0.2 0
Phosphate	  ppm 0.085 0.1 0.07 Dry 0.67 0.24
Nitrite	  ppm 0.008 0.042 0.017 Dry 0.02 0.016
Nitrate	  ppm 60.2 48.4 10.8 Dry 13.3 25.7
Average	  	  	  	  n=2 Howe	  Well	  40	  Ft Howe	  Well	  180	  Ft Howe	  Pigeon	  River Howe	  Swamp	  Ditch	  490	  N	  300	  W Howe	  Farm	  Pond	  120	  N	  300	  W Drainage	  Ditch	  in	  Field	  700	  N	  250	  W
Date 13-­‐Sep-­‐14 13-­‐Sep-­‐14 13-­‐Sep-­‐14 13-­‐Sep-­‐14 13-­‐Sep-­‐14 13-­‐Sep-­‐14
Temp	  F. 59 58 71 Dry 74 69
Sulfate	  ppm 9 20 37 Dry 2 34
Iron	  ppm 0 0.02 0.17 Dry 1.06 0.03
Chlorine	  ppm 0.09 0.1 0.19 Dry 0.1 0
Phosphate	  ppm 0.27 0.1 0.2 Dry 0.42 0.08
Nitrite	  ppm 0.002 0.001 0.003 Dry 0.014 0.006
Nitrate	  ppm 60 49 21.4 Dry 30.8 24.8
DATA 
Sulfate	  SO4 <250.0	  ppm
Iron	  Fe <0.3	  ppm
Chlorine	  Cl2 <4.0	  ppm
Phosphate	  PO4 <3.0	  ppm
Nitrite	  NO2 <1.0	  ppm
Nitrate	  NO3 <10.0	  ppm
Maximum Containment Levels 
USEPA 
Location: Howe, Indiana, USA 
Two wells, a pond, a swamp area, a river, and a 
drainage ditch were chosen, as shown on map 
above. These different vicinities ensure a wide 
coverage range for the area. 
